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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Heat Transfer / Heat Transfer

Ders Kodu / Course Code

EMEKS331

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

yok

no

Amaci / Purpose

Kondiiksiyon, konveksiyon ve radyasyon gibi isi transfer modlarina ait temel kavramlar
verilecektir. Cesitli 1s1 transfer cihazlarninin proses tasarim

prensipleri ele alinacak ve pratik olarak ilgili problemlerin ¢éziimiine ait teori ve
uygulamalara ait kavramlar Gzerinde durularak makine mihendisligi tasarim becerileri
kazandirilacaktir.

Basic concepts of heat transfer modes such as conduction, convection and radiation
will be given. Process design of various heat transfer devices

principles will be discussed and mechanical engineering design skills will be gained by
focusing on the concepts of theory and applications related to the solution of related
problems practically.

igerigi / Content

iletim, taginim ve 1sinimla 1s1 gegisine giris; Bir boyutlu siirekli ve gegici rejimde 1si iletimi
problemleri; Zorlanmis ve dogal tasinimda isi gegisi; Yogusma; Kaynama; Isi degistiriciler;
Siyah ve gri cisim, 1sinimla 1si gegisi

Introduction to heat transfer by conduction, convection and radiation; Heat conduction
problems in one dimensional steady and transient regime; Heat transfer in forced and
natural convection; Condensation; Boiling; Heat exchangers; Black and gray body,
heat transfer by radiation

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

yok

no
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Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Ist Transferi ve Ornek Problemler Isi Gegisi, Prof.Dr.Fethi Halici

Cengel Y, Ghajar A. Heat and Mass Transfer: Fundamentals and Applications. 5th ed.
McGraw-Hill Education; UK, 2014. 992 p, ISBN-13: 978-0073398181

Kakag¢ S, Liu H, Pramuanjaroenkij A. Heat Exchangers: Selection, Rating, and Thermal
Design. 3rd ed. CRC Press; USA, 3012. 631 p, ISBN-13: 978-1439849903

Moran MJ, Shapiro HN, Bruce R, Munson BR, DeWitt DP. Introduction to Thermal
Systems Engineering: Thermodynamics, Fluid Mechanics, and Heat Transfer. 2nd ed.
Wiley; USA, 2002. 576 p, ISBN-13: 978-0471204909

Shah RK, Sekulic DP. Fundamentals of Heat Exchanger Design. 1st ed. Wiley; USA,
2002.750 p, ISBN-13: 978-0471321712

Thulukkanam K. Heat Exchanger Design Handbook, Second Edition (Mechanical
Engineering).2nd ed. CRC Press; USA, 2013. 1260 p, ISBN-13: 978-1439842126

Ist Transferi ve Ornek Problemler Isi Gegisi, Prof.Dr.Fethi Halici

Cengel Y, Ghajar A. Heat and Mass Transfer: Fundamentals and Applications. 5th ed.
McGraw-Hill Education; UK, 2014. 992 p, ISBN-13: 978-0073398181

Kakag¢ S, Liu H, Pramuanjaroenkij A. Heat Exchangers: Selection, Rating, and
Thermal Design. 3rd ed. CRC Press; USA, 3012. 631 p, ISBN-13: 978-1439849903
Moran MJ, Shapiro HN, Bruce R, Munson BR, DeWitt DP. Introduction to Thermal
Systems Engineering: Thermodynamics, Fluid Mechanics, and Heat Transfer. 2nd ed.
Wiley; USA, 2002. 576 p, ISBN-13: 978-0471204909

Shah RK, Sekulic DP. Fundamentals of Heat Exchanger Design. 1st ed. Wiley; USA,
2002.750 p, ISBN-13: 978-0471321712

Thulukkanam K. Heat Exchanger Design Handbook, Second Edition (Mechanical
Engineering).2nd ed. CRC Press; USA, 2013. 1260 p, ISBN-13: 978-1439842126

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dog.Dr. Arif Senol SENER

OGRENME GIKTILARI / LEARNING OUTCOMES

iletim, tasinim ve 1sinimla 1s1 transferinin temel modlarini tanimlar,.
Maddenin isil iletkenlik ve 6zgll isi gibi 6zelliklerinin 1sinin transferinde ne 6lgtide 6nemli oldugunu
aciklar.

Define the basic modes of heat transfer by conduction, convection and radiation.
Explain the importance of properties such as thermal conductivity and specific heat in the transfer of
heat.

Tek boyutlu kararli halde is1 transferini diiz duvar icin yazar.

Tek boyutlu kararli halde is1 transferini silindir ve kiire gibi degisken transfer alanlarina sahip
geometrik cisimler icin ifade eder.

Igerisinde bir 1s| kaynagi olan cisimler igin kondiiksiyonla isi transferine ait denklemi tiiretir.

Writes one dimensional steady state heat transfer for a flat wall.

Expresses the one-dimensional steady state heat transfer for geometric bodies with variable transfer
fields such as cylinders and spheres.

Derives the equation for heat transfer by conduction for bodies with a heat source.

Bireysel ve toplam isI transfer katsayilarini ve verilen bir problemde hesaplar.

Diiz kati bir duvar veya silindirle ayrilan akiskanlar arasindaki isi transferini analiz eder ve isi transfer
hizini da hesaplar.

Genigletilmis yuizeylerde isi transfer artisini agiklar ve kanatli yizeyler kavramini analiz eder ve
kanatll yuzeylerin verimini hesaplar.

Termal izolasyonu tanimlar ve pratik Snemini kavrar ve uygular

Calculates individual and total heat transfer coefficients in a given problem.

It analyzes the heat transfer between fluids separated by a flat solid wall or cylinder and also
calculates the heat transfer rate.

Explain the heat transfer increase in expanded surfaces and analyze the concept of finned surfaces
and calculate the efficiency of finned surfaces.

Defines thermal insulation and understands its practical importance and applies it.

Diiz bir yatay levha tizerindeki akisa ait tasinimla isi transferini hesaplar.

Boru icerisinden laminar ve tiirbllans akistaki 1si transferini analiz eder ve hesaplar.

Diiz bir levha, silindir veya bir kiire tizerinden akistaki i1si transferini analiz eder ve hesaplar.

Bir silindir, kire veya boru demetlerine ¢apraz akistaki isi transferini analiz eder ve hesaplar.
Momentum ve isi transferi arasindaki Reynolds, Colburn ve Von Karman analojilerini tanimlar ve
kullanir.

Calculate convective heat transfer of flow on a flat horizontal plate.

Analyzes and calculates heat transfer in laminar and turbulent flow through the pipe.

Analyzes and calculates the heat transfer in flow through a flat plate, cylinder or a sphere.
Analyzes and calculates cross-flow heat transfer to a cylinder, sphere or bundle of tubes.

Define and use the Reynolds, Colburn and Von Karman analogies between momentum and heat
transfer.

Dogal tasinimla isi transferini diigey veya yatay bir levha lizerinde analiz eder ve isi transfer
katsayisini hesaplar.

Dogal tasinimla 1si transferini yatay bir silindir veya kiire tizerinde analiz eder ve aciklar.
Birlestirilmis dogal ve zorlanmis tasinimla i1si transferini analiz eder ve agiklar

Analyzes natural convection heat transfer on a vertical or horizontal plate and calculates the heat
transfer coefficient.

Analyze and explain natural convection heat transfer on a horizontal cylinder or sphere.

Analyze and explain heat transfer by combined natural and forced convection

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Ist Gegisi Mekanizmalan, iletim, Dogal ve Zorlanmis Tasinim, Isinim.
Heat Transfer Mechanisms, Conduction, Natural and Forced
Convection, Radiation.
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Diz levhada bir boyutlu isi iletimi
One dimensional heat conduction in flat plate
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Silindirik ve Kiresel yapilarda bir boyutlu isi iletimi
One dimensional heat conduction in Cylindrical and Spherical
structures
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Ist iletiminin genel denklemi, boyutlu ve zamana bagl isi iletimi
General equation of heat conduction, dimensional and time
dependent heat conduction
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 iginde 1s1 Giretimi olan yiizeylerde 1si iletimi

Heat conduction on surfaces with heat generation
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Gelistirilmis ylzeylerde isi transferi
Heat transfer on improved surfaces
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Vize sinavi igin ders ciktilarinin gézden gegirilmesi, soru ¢éziimdu.
Review of course outcomes for midterm exam, question solution.
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Midterm
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Dis akiglarda taginimla isi transferi
Convective heat transfer in external flows
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Boru ici ve disI akislarda taginimla isi transferi
Convective heat transfer in flows inside and outside the pipe
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Dogal tasinimla isi transferi

Heat transfer by natural convection
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Kaynama ve yogusma ile isi transferi
Heat transfer by boiling and condensation
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Isi degistiriciler
Heat exchangers
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Final sinavi icin ders ¢iktilarinin gézden gegirilmesi, soru ¢6zimu

Reviewing the course outcomes for the final exam, question solving
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number L
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 45.00 45.00
Derse Katilim / Attending Lectures 13 3.00 39.00
Ev Odevi / Homework 1 10.00 10.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 45.00 45.00
Toplam / Total: 18 105.00 141.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 141.00/25.00 = 5.64 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 141.00 / 25.00 = 5.64 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktlan / Program Ciktilari / Program Outcomes
Healtillugl Qe ies 111 (112113 [1.14 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.iletim, tasinim ve 1sinimla 1si
transferinin temel modlarini
tanimlar,.

Maddenin isll iletkenlik ve 6zgul
1s1 gibi 6zelliklerinin 1sinin
transferinde ne 6lgude 6nemli
oldugunu aciklar. / Define the
basic modes of heat transfer by
conduction, convection and
radiation.

Explain the importance of
properties such as thermal
conductivity and specific heat
in the transfer of heat.

2.Tek boyutlu kararl halde is
transferini diiz duvar igin yazar.
Tek boyutlu kararli halde s
transferini silindir ve kure gibi
degisken transfer alanlarina
sahip geometrik cisimler icin
ifade eder.

igerisinde bir 1s1 kaynagi olan
cisimler icin konduiksiyonla isi
transferine ait denklemi

tretir. / Writes one 4
dimensional steady state heat
transfer for a flat wall.
Expresses the one-dimensional
steady state heat transfer for
geometric bodies with variable
transfer fields such as cylinders
and spheres.

Derives the equation for heat
transfer by conduction for
bodies with a heat source.
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3.Bireysel ve toplam isI transfer
katsayilarini ve verilen bir
problemde hesaplar.

Duz kati bir duvar veya
silindirle aynlan akiskanlar
arasindaki isi transferini analiz
eder ve isi transfer hizini da
hesaplar.

Genisletilmis ylzeylerde Isi
transfer artisini agiklar ve
kanatl ylzeyler kavramini
analiz eder ve kanatl
yuizeylerin verimini hesaplar.

Termal izolasyonu tanimlar ve
pratik dnemini kavrar ve
uygular / Calculates individual
and total heat transfer
coefficients in a given problem.
It analyzes the heat transfer
between fluids separated by a
flat solid wall or cylinder and
also calculates the heat
transfer rate.

Explain the heat transfer
increase in expanded surfaces
and analyze the concept of
finned surfaces and calculate
the efficiency of finned
surfaces.

Defines thermal insulation and
understands its practical
importance and applies it.
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4.Diiz bir yatay levha
lizerindeki akisa ait taginimla isi
transferini hesaplar.

Boru igerisinden laminar ve
tirbllans akistaki 1si transferini
analiz eder ve hesaplar.

Duz bir levha, silindir veya bir
kire Gzerinden akistaki 1si
transferini analiz eder ve
hesaplar.

Bir silindir, kiire veya boru
demetlerine ¢apraz akistaki i1si
transferini analiz eder ve
hesaplar.

Momentum ve isi transferi
arasindaki Reynolds, Colburn
ve Von Karman analojilerini
tanimlar ve kullanir. / Calculate
convective heat transfer of flow
on a flat horizontal plate.
Analyzes and calculates heat
transfer in laminar and
turbulent flow through the pipe.
Analyzes and calculates the
heat transfer in flow through a
flat plate, cylinder or a sphere.
Analyzes and calculates cross-
flow heat transfer to a cylinder,
sphere or bundle of tubes.
Define and use the Reynolds,
Colburn and Von Karman
analogies between momentum
and heat transfer.

5.Dogal tasinimla isi transferini
digey veya yatay bir levha
lizerinde analiz eder ve s
transfer katsayisini hesaplar.
Dogal taginimla isi transferini
yatay bir silindir veya kiire
lizerinde analiz eder ve agiklar.
Birlestirilmis dogal ve zorlanmig
tasinimla 1si transferini analiz
eder ve aciklar / Analyzes
natural convection heat
transfer on a vertical or
horizontal plate and calculates
the heat transfer coefficient.
Analyze and explain natural
convection heat transfer on a
horizontal cylinder or sphere.
Analyze and explain heat
transfer by combined natural
and forced convection
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Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Dislik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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